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TORREY BOTANICAL CLUB 


NOVEMBER, 1921 


Philippine Basidiomycetes—IV 
PauL W. GRAFF 


The following pages are presented in continuation of papers 
already published* on the basidiomycetous flora of the Philippine 
Archipelago. The fungous flora of the tropics is proving to be 
much more extensive than had previously been imagined, and the 
range of many species found to be much wider than formerly sup- 
posed. In a few instances species already reported from the 
Islands have been included for the sake of correction in name, é€x- 
tension of synonymy, and distribution. The value of range- 
notes is becoming more and more evident when the extension 
rather than the diminishing area of habitats is noticed. No new 
species will be found described in this paper, a fact which will 
doubtless be interpreted by some as a loss of golden opportunity. 
The identification of species already described and but imperfectly 
known seems to the writer more important than searching for 
minor differences as an excuse for creating new plant names and 
more confusion. 


POLY POREAE 
PoLtyporus Micheli 


PoLyPporus GiLvus (Schwein.) Fr. Elench. Fung. 104. 1828. 
Boletus giluus Schwein. Syn. Fung. Carol. 897. 1822. 
Boletus impuber Sowerb. Engl. Fungi. pl. 195. 1799. 





* Additions to the basidiomycetous flora of the Philippines. Philip. Jour. Sci. 8: 
(Bot.) 299-309. pl. 8-10. 1913; Philippine Basidiomycetes—II. Philip. Jour. Sci. 
9: (Bot.) 235-255. pl. 2. 1914; Philippine Basidiomycetes—III. Bull. Torrey Club 
45: 451-460. pl. 15. 1918. 

[The BULLETIN for October (48: 263-284. pl. 4) was issued December 31, 1921.] 
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Luzon: Province of Laguna, San Pablo, March, 1913, P. W. 
Graff, Bur. Sci. 21052, on decaying log. 

A fungus of rather general tropical, and warm north temperate 
distribution. 


POLYPORUS MARIANNUS Pers.; Gaudichaud, Bot. Voy. Uranie 173. 
1826. 

Polyporus anebus Berk. Jour. Bot. 6: 504. 1847. 

Luzon: Province of Laguna, Los Bafios, October, 1912, Baker 
207, growing on decaying wood in the forest. 

This species was first described by Persoon from material 
collected by Gaudichaud-Beaupré, of the Freycinet Expedition, on 
his visit to Guam in the Marianne Islands during the month of 
March, 1819. It has been considered by Schumann and Lauter- 
bach* as a synonym of Polyporus Kamphoveneri, and by Murrillt 
as identical with P. corrugatus, originally described by Persoon 
from material collected at the same locality and time. It seems, 
however, that the material preserved in the Paris Museum tallies 
more closely with Berkeley’s species, P. anebus, from Ceylon than 
with either of these two. 

As far as at present known the species range includes Africa, 
Ceylon, Japan and numerous islands of the Pacific. 


POLYPORUS OSTREIFORMIS Berk. Jour. Linn. Soc. Bot. 16: 46. 
1878. 

Luzon: vicinity of Manila, October, 1912, P. W. Graff, Bur. 
Sci. 16795, growing from a wound on Enterolobium Saman 
(Pithecolobium). 

This collection is of interest as being the first made since the 
type material was gathered by the ‘‘Challenger Expedition” in 
February, 1875. The color of both upper and lower surface is a 
grey-white and the fungus has a slightly foetid odor when fresh. 

The species has been collected only in the Philippines. 


POLYPORUS RHODOPHOEUS Lév. Ann. Sci. Nat. Bot. III. 2: 190. 
1844. 
Polyporus cinereo-fuscus Curr. Ind. Fung. 142. 1874. 
Polyporus zonalis Berk. var. semilaccatus Berk. Jour. Linn. 
Soc. Bot. 16: 46. 1878. 





* Die Flora der Deutschen Schutzgebiet in der Siidsee, 1-613. pl. 1-22. 1901. 


T Bull. Torrey Club 34: 468. 1907. 





191 


Pas 
Po 


191 


Co 
tio! 
pre 


Po 


Ce 


GA 








GRAFF: PHILIPPINE BASIDIOMYCETES _ 287 


Fomes semilaccatus Berk. Grevillea 15:22. 1886. 

Coriolopsis semilaccata Murr. Bulli. Torrey Club 34: 466. 1907. 

Luzon: Province of Laguna, Mount Maquiling, February, 
1912, P. W. Graff, Bur. Sci. 15936, on decaying tree branches. 

A fungus of very general tropical distribution. It is found 
both in the American and Asiatic tropics and on the islands of the 
Pacific. 


POLYPORUS RUBIDUS Berk. Jour. Bot. 6: 500. 1847. 

Luzon: Province of Laguna, Mount Maquiling, February, 
1912, P. W. Graff, Bur. Sci. 16024, on fallen and decaying timber, 

This species is closely related to Fomes roseus (Alb. & Schw.) 
Cooke, which appears to be of a much broader tropical distribu- 
tion. It may be that the latter is but a perennial form of the 
present species, a condition induced by certain tropical environ- 
mental factors and occurring in a number of other tropical forms. 

Collected previously on the island of Ceylon. 


POLYPORUS ZONALIs (Konig) Berk. Jour. Bot. 6: 504. 1847. 
Boletus zonalis Konig, Ann. Mag. Nat. Hist. 10: 375. pl. Zo, 
f.5. 1846. 
Polyporus plumbeus Lév. Ann. Sci. Nat. Bot. II]. 5:136. 1846. 
Polyporus rufo-pictus Berk. & Curt. Grevillea 15: 23. 1886. 
Luzon: vicinity of Manila, August, 1913, Sanchez 29. 
Reported as having been collected in Cuba, Guiana, Java, and 
Ceylon. 
GANODERMA Karsten 
GANODERMA AMBOINENSE (Lam.) Pat. Bull. Soc. Myc. Fr. 5: 70. 
1889. 
Fungus digitatus Rumph. Herb. Amb. 6: 128. pl. 57, f. 2, 3. 
1755. 
Fungus elatus-coclearis Rumph. Herb. Amb. 6: 128. pl. 57, 
f. 1. 1755. 
Agaricus amboinensis Lam. Enc. Méth. Bot. 1: 49. 1783. 
Polyporus japonicus Thunb. Flor. japon. 348. 1784. Not 
Fries. 
Polyporus amboinensis Fr. Syst. Myc. 1: 354. 1821. 
Polyporus fornicatus Fr. Epicr. Myc. 443. 1836. 
Polyporus lingua Nees, Nov. Act. Acad. Nat. Cur. 13: 15: 


pl. 3. 1837. 
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Polyporus gibbosus Nees, Nov. Act. Acad. Nat. Cur. 13: 19. 


pl. 5. 1837. 
Polyporus coclear Nees, Nov. Act. Acad. Nat. Cur. 13: 20, 
pl. 6. 1837. 


Fomes lingua Sacc. Syll. Fung. 6: 156. 1888. 
Ganoderma amboinense forma lingua Pat. Philip. Jour. Sci. 10: 
(Bot.) 96. 1915. 

Luzon: Province of Laguna, Mount Maquiling, April, 1913, 
P. W. Graff, Bur. Sci. 21014, on decaying log at 500 m. elevation, 
PoLILLo: Province of Tayabas, Mount Malulud, August, 1909, 
C,. B. Robinson, Bur. Sci. g1or, at an elevation of 300 m.; same 
locality, October-November, 1909, R. C. McGregor, Bur. Sci- 
10534. 

This fungus is so variable in the shapes it may assume that 
it is not surprising the earlier workers described it under a number 
of names. The writer has seen it growing in a great variety of 
forms, varying from those having a pileus of considerable size 
and almost lacking a stipe to forms growing from cracks and 
holes of decaying logs which had a long slender stipe and a very 
small fruiting end of no greater diameter than the stipe itself. 
Branching forms also are occasionally found. An interesting 
example of one of these branched specimens was found in a Negrito 
village by one of the Jesuit Fathers, and brought by him to Manila. 
The specimen had developed five branches and the similarity in 
shape to a hand was very striking. At the point of branching the 
fungus had spread in such a manner as to resemble the palm, while 
the five branches were each tipped with fruiting surfaces, which 
being lighter in color thus formed the finger nails. The natives 
of the village had found this specimen in the forest and brought 
it in on their return. Such a remarkable thing as a hand reaching 
out of a tree was to them anting-anting or supernatural, and the 
object was being worshiped by these superstitious people. 

Such specific names as have been given to this plant at various 
times, as digitatus, elatus-coclearis, coclear, and lingua, give some 
suggestion of the shapes the plant may assume. It is no wonder 
that, without available material for comparison, botanists of 
different countries should each have described this under his own 
name. 
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This species has been found in the tropics of South America, 

the Pacific islands, and Japan. 
GANODERMA ELMERIANUM (Murr.) Sacc. & Trott.; Saccardo, Syll. 
Fung. 21: 305. 1912. 
Amauroderma Elmerianum Murr. Bull. Torrey Club 34: 475. 
1907. 

Luzon: Province of Bataan, Mount Mariveles, November, 
1904, Elmer 6906. LeyTE: Palo, January, 1906, Elmer 7210, on 
dead and decaying tree stumps. 

As yet only reported from the Philippines. 


Ganoderma leptopum (Pers.) comb. nov. 
Polyporus leptopus Pers.; Gaudichaud, Bot. Voy. Uranie 169. 
pl. 2,f.2. 1826. 
Polyporus umbraculum Fr. Elench. Fung. 74. 1828. Not 
Thiim. 
Fomes umbraculum Sacc. Syll. Fung. 6: 159. 1888. 
Ganoderma umbraculum Pat. Bull. Soc. Myc. France 5: 75. 
1889. 
Ganoderma subrugosum Bres. & Pat. Bull. Soc. Myc. France 
5:77. pl. 10,f.1. 1889. 
Ganoderma Curranti Murr. Bull. Torrey Club 35: 411. 1908. 
This species was first collected in the Philippines by Dr. H. 
M. Curran in the forest on Mount Mariveles, Bataan Province, 
Luzon, and described as a new species, Ganoderma Curranu, by 
Murrill. The fungus was originally described by Persoon from 
material collected by Gaudichaud-Beaupré on the island of Rawak, 
and shortly after redescribed by Fries from material collected by 
Afzelius in Sierra Leone. Later Bresadola and Patouillard de- 
scribed and figured the species from Samoan material and sug- 
gested its possible identity with Polyporus rugosus var. guineensts 
Fr. The plates of both Persoon and Patouillard give an excellent 
idea of the fungus, which belongs to the Amauroderma section of 
the genus Ganoderma. 
GANODERMA TORNATUM (Pers.) Bres. Hedwigia 53:55. 1912. 
Polyporus tornatus Pers.; Gaudichaud, Bot. Voy. Uranie 173. 
1826. 
Polyporus australis Fr. Elench. Fung. 108. 1828. 
Fomes atstralis Cooke, Grevillea 14: 18. 1885. 
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Ganoderma australe Pat. Bull. Soc. Myc. Fr. 5:71. 1889. 

Elfvingia tornata Murr. Bull. Torrey Club 30: 301. 1903. 

Luzon: Province of Nueva Vizcaya, vicinity of Dupax, 
March-April, 1912, R. C. McGregor, Bur. Sci. 14376, on decaying 
timber; Province of Laguna, Mount Maquiling, February, 1912, 
W. H. Brown, Bur. Sci. 16033, 16039. 

This species is of general tropical distribution, being found 
in both the American and Asiatic tropics. 


Ganoderma tornatum var. subtornatum (Murr.) comb. nov. 

Ganoderma subtornatum Murr. Bull. Torrey Club 34: 477. 

1907. 

Luzon: Province of Laguna, Mount Maquiling, February, 
1912, P. W. Graff, Bur. Sci. 16025. 

As yet this variety has been reported only from the Philippines, 
and has been collected there only on the islands of Luzon and 
Leyte. The type was found on the Lamao River, Province of 
Bataan, by R. S. Williams in 1903. The variety differs from the 
species in the greater amount of resinous material in its compo- 
sition, hardly a specific distinction though causing a slight dif- 
ference in the appearance of its texture. 


FoMEs Fries 
FOMES EXOTOPHRUS Berk. Jour. Linn. Soc. Bot. 16: 49. 1878. 
Luzon: Province of Laguna, Mount Maquiling, February, 
1912, P. W. Graff, Bur. Sci. 16009, also April 12, 1913, P. W. 
Graff, Bur. Sct. 21031, on fallen tree branches at 150 m. elevation. 
This species was described from material collected in the 
Admiralty Islands by the Challenger Expedition and is still known 
only from those islands and the Philippines. 


FOMES ENDOTHEIUS (Berk.) Sacc. Syll. Fung. 6: 187. 1888. 
Polyporus endothejus Berk. Jour. Linn. Soc. Bot. 16: 47. 
1878. 
Pyropolyporus endotheius Murr. Bull. Torrey Club 34: 478. 
1907. 
CuLion: December, 1902, Merrill 3575. 
Originally described by Berkeley from Philippine material 
collected by the Challenger Expedition in 1875, and as yet not 
found outside these islands. 
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FOMES LAMAENSIS (Murr.) Sacc. & Trott; Saccardo, Syll. Fung. 
21: 287. I912. 
Pyropolyporus lamaensis Murr. Bull. Torrey Club 34: 479. 


1907. 

Pyropolyporus Wiliamsii Murr. Bull. Torrey Club 34: 479. 
1907. 

Fomes Williamsii Sacc. & Trott.; Saccardo, Syll. Fung. 21: 
289. I9I12. 


Phellinus Williamsti Pat. Leafl. Philip. Bot. 6: 2249. 1914. 
Luzon, Province of Tayabas, Kabibihan, March, 1911, F. W. 
Foxworthy, Bur. Sci. 13155, on a decaying log. 
Of general distribution in the Philippine Islands but, as yet, 
not reported from elsewhere. 
FOMES LINEATUS (Pers.) Graff, Mycologia 9: 10. 1917. 
Polyporus lineatus Pers.; Gaudichaud, Bot. Voy. Uranie 174. 


1826. 
Polyporus fastuosus Lév.; Gaudichaud, Bot. Voy. Bonite 1: 
180. 1846. 


Fomes fastuosus Cooke, Grevillea 14:18. 1886. 

Luzon: Province of Nueva Vizcaya, vicinity of Dupax, March— 
April, 1912, R. C. McGregor, Bur. Sci. 14364; Province of Bataan, 
Lamao, November, 1908, H. M. Curran, For. Bur. 15568. MInN- 
DANAO: Lake Lanao, Camp Keithley, June-July, 1907, Mary S. 
Clemens. 

The name Pyropolyporus fastuosus as published by Murrill* 
from Philippine material was applied to Fomes spadiceus (Berk.) 
Cooke instead of to F. fastuosus (Lév.) Cooke, as is shown by the 
duplicate material in the herbarium of the Bureau of Science, 
Manila. Because of this Pyropolyporus fastuosus becomes a 
synonym of Fomes spadiceus rather than of Fomes lineatus. Both 
species of fungus are very common in the Philippines. 

Collected in the Philippines, the Moluccas, the Federated 
Malay States, and the island of Guam. 


Fomes Merrittii (Murr.) comb. nov. 
Tyromyces Merrittii Murr. Bull. Torrey Club 35: 406. 1908. 
Polyporus Merrittii Sacc. & Trott.; Saccardo, Syll. Fung. 21: 
278. I9gI2. 


* Bull. Torrey Club 34: 479. 1907. 
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Luzon: Province of Laguna, Mount Maquiling, November, 
1907, H. M. Curran & M. L. Merritt, For. Bur. 8930, on dead 
wood, host species undetermined. 

This species belongs to the genus Fomes rather than to Poly- 
porus, as considered by Saccardo and Trotter. 

As yet reported only from the Philippine Islands. 


FOMES PECTINATUS (Klotz.) Gillet, Champ. France 1: 686. 1878. 

Polyporus pectinatus Klotz. Linnaea 8: 485. 1833. 

Polyporus Haskarlu Lév. Ann. Sci. Nat. Bot. III. 2: 190. 1844. 

Polyporus pullus Mont. & Berk. Jour. Bot. 3: 332. 1844. 

Fomes pullus Cooke, Grevillea 14:19. 1885. 

Pyropolyporus pectinatus Murr. Bull. Torrey Club 34: 479. 

1907. 

Luzon: Province of Laguna, Mount Magquiling, February, 
1912, P. W. Graff, Bur. Sci. 15931, 16011; Province of Bataan, 
Lamao, September, 1907, H. M. Curran, For. Bur. 7520. 

Collected in North America, Australia, and the East Indies. 


FOMES ROSEO-ALBUS (Jungh.) Bres. Ann. Myc. 8: 587. 1910. 
Poria roseo-alba Jungh. Ann. Sci. Nat. Bot. III. 2: 194. 1844. 
Polyporus roseo-albus Jungh. Plant. Java Crypt. 43. 1845. 
Fomes mortuosus Fr. Nov. Symb. Myc. 64. 1851. 

Polyporus endapalus Berk. Jour. Linn. Soc. Bot. 13: 163. 


1873. 

Polyporus caliginosus Berk. Jour. Linn. Soc. Bot. 16: 46. 
1878. 

Pyropolyporus caliginosus Murr. Bull. Torrey Club 34: 478. 
1907. 


Coriolopsis Copelandii Murr. Bull. Torrey Club 35: 392. 1908. 
Polystictus Copelandii Sacc. & Trott.; Saccardo, Syll. Fung. 
21: 322. I912. 

Mindanao: District of Davao, Davao, March, 1904, Copeland 
714 (type of Coriolopsis Copelandii) ; Todaya, April, 1904, Copeland 
1214. 

Of general distribution through the Asiatic tropics and the 
Pacific islands. Originally described from Javan material. 
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POLYSTICTUS Fries 


POLYSTICTUS AFFINIS (Nees) Fr. Nov. Act. Reg. Soc. Sci. Ups. 
Ill. 1:75. 1855. 
Polyporus affinis Nees, Nov. Act. Acad. Nat. Cur. 13': 18. 
pl. 4,f.%. 1826. 
Polyporus lateralis Pers.; Gaudichaud, Bot. Voy. Uranie. 
Sec. M. 1826. 

Luzon: Province of Laguna, Mount Maquiling, February, 
1912, P. W. Graff, Bur. Sci. 15954, on fallen dead branches; 
Province of Nueva Vizcaya, vicinity of Dupax, March-April, 
1912, R. C. McGregor, Bur. Sci. 14367, on decaying logs. 

This species belongs to the ‘ Polystictus perula group”’ and, 
with P. xanthopus, P. luteus, P. macroloma, P. flabelliformis and 
several others, goes to make up a series which is much confused 
in the literature of tropical fungi. Fortunately, however, while 
this confusion exists in the identification of these species, none 
of them are overburdened with synonyms- 

Of very common distribution throughout the Asiatic tropics 
and the East Indies. 


POLYSTICTUS BATAANENSIS (Murr.) Sacc. & Trott.; Saccardo, 
Syll. Fung. 21: 322. 1912. 
Coriclopsis bataanensis Murr. Bull. Torrey Club 35: 393. 
1908. 
Luzon: Province of Bataan, Mount Mariveles, January, 1904, 
Copeland 143, on dead tree branches at 230 m. elevation. 
Reported, as yet, only from the Philippines. 


POLYSTICTUS CALLIMORPHUS (Lév.) Sacc. Syll. Fung. 6:277. 1888. 

Polyporus callimorphus Lév. Ann. Sci. Nat. Bot. III. 5: 133. 

1846. 

Luzon: Province of Bataan, Mount Mariveles, November, 
1912, P. W. Graff, Bur. Sci. 19105, on a decaying log at the eleva- 
tion of 350 m. 

Previously collected in Madagascar. 


Polystictus caperatus (Berk.) comb. nov. 
Polyporus caperatus Berk. Ann. Mag. Nat. Hist. 3: 391. 1839. 
Trametes dibapha Berk. Vidensk. Meddel. 32. 1879. 
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Coriolopsis caperata Murr. N. Am. Flora 9:77. 1908. 

MINDANAO: District of Davao, Mount Apo, April, 1904, 
Copeland 1178. 

Of very general tropical distribution. Reported from the 
West Indies, Central America, South America and tropical Asia 
and Africa. 


Polystictus Elmerianus (Murr.) comb. nov. 
Inonotus Elmerianus Murr. Bull. Torrey Club 34: 471. 1907. 
Polyporus Elmerianus Sacc. & Trott.; Saccardo, Syll. Fung. 
21:274. I9I12. 
Luzon: Province of Bataan, Mount Mariveles, November, 
1904, Elmer 6942, on dead and decaying logs. 
Thus far reported only from the Philippines. 


POLYSTICTUS FLABELLIFORMIS (Klotz.) Cooke, Grevillea 14: 78. 
1886. 

Polyporus flabelliformis Klotz. Linnaea 8: 483. 1833. 

Luzon: Province of Laguna, Mount Maquiling, February, 
1912, P. W. Graff, Bur. Sci. 15933, on fallen and decaying timber. 

This is the second collection reported from the Philippines. 
The first was made by Warburg, on the island of Mindanao, in 
1888. This species has also been collected in Ceylon and the East 
Indies. 


Polystictus nigromarginatus (Schwein.) comb. nov. 
Boletus hirsutus Wulf.; Jacquin, Collect. 2: 149. 1788. Not 
Scop. 

Boletus nigromarginatus Schwein. Syn. Fung. Carol. 72. 1818. 

Polyporus hirsutus Fr. Syst. Myc. 1: 367. 1821. 

Coriolus nigromarginatus Murr. Bull. Torrey Club 32: 649. 

1906. 

Luzon: Province of Rizal, Antipolo, H. M. Curran, For. Bur. 
7042. Mindanao, District of Davao, Lake Lanao, Camp Keithley, 
June-July, 1907, Mary S. Clemens. 

Wulfen’s name being preoccupied by that of Scopoli, Schwein- 
itz’s name must be used for this species. 

A species of very general distribution. 
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POLYSTICTUS OCCIDENTALIS (Klotz.) Fr. Nov. Symb. Myc. go. 
1851. 

Polyporus occidentalis Klotz. Linnaea 8: 486. 1833. 

Trametes lanata Fr. Epicr. Myc. 490. 1838. 

Trametes occidentalis Fr. Epicr. Myc. 491. 1838. 

Trametes Wahlbergiit Fr. Fungi Natal. 11. 1848. 

Trametes scalaris Fr. Fungi Natal. 12. 1848. 

Polyporus scorteus Fr. Nov. Symb. Myc. 89. 1851. 

Trametes devexa Berk. Jour. Linn. Soc. Bot. 13: 165. 1873. 

Polyporus illotus Kalchbr. Grevillea 10: 102. 1882. 

Coriolopsis occidentalis Murr. Bull. Torrey Club 32: 358. 1905. 

Luzon: vicinity of Manila, August, 1912, Sanchez 28. 

That this fungus is of very general tropical distribution is 
shown by the fact that it has been so variously described from 
such widely separated localities as Brazil, Guiana, St. Vincent, 
Natal, British India, Ceylon, and the East Indies. 


Polystictus Ramosii (Murr.) comb. nov. 

Hapalopilus Ramosii Murr. Bull. Torrey Club 35: 400. 1908. 

Polyporus Ramosii Sacc. & Trott.; Saccardo, Syll. Fung. 21: 
, 276. I912. 
| Luzon: Province of Rizal, Bosoboso, July, 1908, M. Ramos, 
Bur. Sci. 1198, on dead Calophyllum inophyllum. 

This fungus seems to have the characters of the genus Polystic- 
tus rather than of Polyporus. 

Collected only in the Philippines. 


PoLystictus suscrocaTus (Murr.) Sacc. & Trott.; Saccardo, 
Syll. Fung. 21: 224. 1912. 
Coriolopsis subcrocata Murr. Bull. Torrey Club 35: 394. 1908. 
: Luzon: Province of Rizal, July, 1907, M. Ramos, Bur. Sci. 
1859, 1864. 
As yet collected only in the Philippine Islands. 
, UNIVERSITY OF MONTANA, 
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Boxwoods of commerce* 


SAMUEL J. RECORD 
(WITH ONE TEXT FIGURE) 
TURKISH BOXWOOD 

The original boxwood of commerce, commonly called Turkish 
boxwood, is supplied by Buxus sempervirens L. (Euphorbiaceae). 
This species (including closely related forms) has an extensive 
range throughout central and southern Europe, northern and 
western Asia, and northern Africa. It is a small tree at best and 
in parts of its range is reduced to a low shrub valued chiefly for 
ornamental purposes. The commercial range corresponds roughly 
to that of the Circassian or Persian walnut and the principal port 
of origin for wood shipments is Batum. 

The wood has been used and prized for many centuries. Its 
very fine and uniform texture, its light and yellowish color, the 
ease with which it can be shaped or carved in spite of its horn-like 
density and irregular grain,t together with its freedom from 
warping and splitting when finished, have combined to give to 
this wood a unique place in a specialized field. For the more 
exacting uses, such as fine engravings, there is no satisfactory 
substitute. 

The wood is not all of the same degree of excellence. The 
Abassian is considered the best on the American market, followed 
by the Anatolian and Persian in the order named. Most of the 
wood used by the Japanese is said to come from Siam and Burma. 
It is not so highly prized as the native wood (Buxus japonica 
Muell.), is considerably lighter in color, and the bitter taste is 
much less pronounced. The war stopped shipments of Turkish 
boxwood and they have not yet (1921) been resumed. 


SoutH AFRICAN BOXWOODS 
The growing scarcity of Turkish boxwood stimulated search 
for substitutes, and in 1885 the East London or Cape boxwood 


* Contribution from the Yale School of Forestry, No. 14. 

t “There is no . . . box so knotty that dipped in oil cannot be carved.” John 
Lyly: Euphues and his England, p. 368. 
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was introduced into the trade from eastern Cape Colony, South 
Africa. This is a true boxwood, Buxus Macowani Oliv., and is 
suitable for engraving, though less highly esteemed than the 
Turkish for this purpose. The preference for the latter is shown 
by the fact that block-makers are salvaging used blocks, cutting 
them into thin layers and gluing these to hard maple backs to 
get the proper height. 

Another wood out of Cape Colony is the Kamassi or Knysna 
boxwood, also known as East London and Cape boxwood. This 
is produced by Gonioma Kamassi E. Mey. of the family Apocy- 
naceae, which contains many fine-textured woods. The Dutch 
name is ‘‘kamassi”’ or “‘kamassihout.’”” Although the wood has 
a fine and uniform texture it is not adapted for engraving and 
has found its principal use in the weaver’s trade for shuttles and 
bobbins. It has practically disappeared from the New York 
market. 

TROPICAL. AMERICAN BOXWOODS 

Much of the boxwood of commerce is now supplied by the 
forests of the American tropics under the general name of ‘‘ West 
Indian boxwood.’’ There has been much confusion regarding the 
identity of the species producing this material. In most works 
of reference it is erroneously referred to Tecoma pentaphylla Juss. 
(= Tabebuia pentaphylla Hemsl.) of the family Bignoniaceae. 
This mistake arose about 1884, apparently as the result of the 
incorrect labeling of a wood specimen in the museum at Kew, 
England. The wood actually produced by this tree has none of 
the properties of boxwood and is locally known as “roble”’ (oak), 
name giving some idea of its appearance. 

In 1880, A. Ernst published a note in the Botanisches Central- 
blatt to the effect that the tree supplying the boxwood of Venezuela 
was Aspidosperma Vargasit DC. (Apocynaceae). He gave the 


local name as “‘amarilla yema de huevo,” referring to the resem- 
blance of the color of the wood to that of the yolk of an egg. 

In 1914, Sprague and Boodle contributed a paper to the Kew 
Bulletin of Miscellaneous Information in which they established 
the identity of certain specimens of West Indian or Venezuelan 
boxwood as Casearia praecox Griseb. (Samydaceae or Flacour- 


tiaceae). They expressed the opinion that the wood referred to 
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by Ernst as Aspidosperma Vargastt and by others as Tabebuia 
pentaphylla was in reality Casearia praecox or some closely related 
species of this genus. 


‘“ZAPATERO”” AND “ AMARILLO” OF VENEZUELA 

The present writer finds that instead of one there are at least 
three so-called West Indian boxwoods on the market. The 
principal one is, as Sprague and Boodle state, Casearia praecox. 
This is the “zapatero’’ of Venezuela. Whether or not Ernst was 
right in referring the particular specimen he described to Aspido- 
sperma Vargasiti (his description indicating Casearia), it seems 
definitely established that this species has produced considerable 
quantities of boxwood, though it is now almost if not entirely 
out of the American market. There is evidence available that 
there is at least one other species of Aspidosperma in Venezuela 
producing ‘‘amarillo,”’ as the wood of that genus is locally known. 
There are still other species in Brazil which are in the boxwood 
class, particularly A. eburneum All., the “piquia marfim.”’ Esen- 
beckia Atata Pittier (Rutaceae) has many properties in common 
with the zapatero and the amarillo but, so far as known to the 
writer, this wood is not on the market. 


“‘BartTtoA’’ OR SAN DOMINGAN BOXWOOD 


The third West Indian boxwood is from Santo Domingo. 
This first came to the writer’s attention in 1918 in the form of a 
battery commander’s ruler. The wood proved to have the same 


’ ” 


structure as the “palo lanza” or “ guayabi amarillo” of northern 
Argentina. Through the courtesy of the Director of the New 
York Botanical Garden the writer was able to establish the identity 
of these woods as Phyllostylon brasiliensis Capanema (= Phyl- 
lostylon rhamnoides Taubert = Samaroceltis rhamnoides Poisson) 
of the family Ulmaceae. This identification has since been 
confirmed by Mr. C. D. Mell, who at the writer’s suggestion made 
some observations on the species while on a trip to Haiti. This 
tree, of which there is supposed to be only a single species, is 
known to occur in Argentina, Brazil, eastern Cuba, Santo Domingo 
and Haiti. See Fic. 1. 


The wood reaches the New York market in considerable quan- 
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tity from Santo Domingo, where it is known as “baitoa’’ and 
sometimes as “bois blanc.’’ There is not much information avail- 
able regarding its distribution, but it is known to occur in the val- 











B 


FIG. 1. PHYLLOSTYLON BRASILIENSIS Capanema. A. Twig and leaves from 
Haiti. 3B. Smaller leaf from Oriente, Cuba. C. Fruit from Cuba. All natural 
size. 


leys of the Yaque del Norte and Yaque del Sur, where it is a com- 
mon tree in small pure stands or in mixture with other trees. It 
reaches there a diameter of 20 inches and is from 50 to 70 feet 
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high. Mr. Mell found it quite abundant in parts of Haiti, where 
it reaches the same dimensions and has the same habits as above 
mentioned. A common characteristic noted is the fluted trunk 
and the presence of abundant epiphytes on the branches. The 
wood is little used locally. The following is from his notes: 

The “bois blanc’’ is one of the most common trees in the dry calcareous regions 
of the west and north of the island and is said to be most plentiful in the flat and arid 
regions south of Gonaives in Haiti and on the low dry foothills and lower slopes of 
the mountains around Puerto Plata in Santo Domingo. Only rarely is it found on 
the upper slopes and tops of the mountains. It appears to prefer the flat lands that 
are dry and rocky where it is often found growing thickly in pure forest. 

The crowns of the trees are so open that in the pure stands the sunlight reaches 
the ground and the trees are accordingly rather short boled. In mixture with other 
trees casting a denser shade the height is greater and occasional specimens may be 
seen that are 30 feet to the first large limb and as much as 18 inches in diameter 
breast high. Usually the trunks are irregular and few of them are suitable for lumber. 

The leaves are small and not very numerous. Every tree, regardless of its site 
or associates, seems to be full of epiphytic plants which appear to interfere with its 
development. 

The wood is not esteemed very highly by the natives except for making fence 
posts and square timbers for buildings of all kinds. Only the smaller sizes are used 
and the large trees do not seem to be cut for any purpose. 

The San Domingan boxwood is inferior to both of the woods 
from Venezuela. It is not suitable for engraving but makes 
satisfactory shuttles (its principal use at present) and a fair grade 
of rulers. It varies in color from very light to canary yellow or 
light brown. An interesting feature of its structure is the presence 
of calcium carbonate in a large proportion of the vessels, readily 
visible with the lens and sometimes without it. The effervescence 
resulting from the application of a drop of hydrochloric acid to 
the end of a specimen affords a very simple and reliable means of 
separating this wood from the others of the group. 


SOME OTHER WOODS CALLED BOXWOOD 


The flowering dogwood, Cornus florida L. (Cornaceae), is 
sometimes called American boxwood, presumably because of its 
use in the place of the true boxwood for shuttles. Since the color 
is reddish or greenish instead of yellowish and the rays are pro- 
nounced there is no occasion to confuse it with the other woods 
of the group. Schaefferia frutescens Jacq. (Celastraceae), a small 
tree of southern Florida and the West Indies, is sometimes known 
as boxwood but it does not enter the market. 
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In Australia the name box is applied to various species of 
Eucalyptus and to Tristania conferta R. Br. (Myrtaceae). The 
structure of these woods is distinct from the boxwoods of com- 
merce. The writer is as yet unable either to verify or disprove 
the statement often met with that the boxwood of the Bahamas 
is Vitex umbrosa Sw. (Verbenaceae). Apparently there is no such 
wood on the market. 

UsEs OF BOXWOOD 

The principal uses of boxwood are for engraving, manufacture 
of mathematical instruments, shuttles, turnery, musical instru- 
ments, and in the form of veneer for inlay and marquetry. The 
Japanese use it for making combs. Jewelers use wheels of it for 
burnishing and the sawdust for polishing. There was formerly 
considerable demand for it by makers of roller skates. The 
manufacture of boxwood spools for wires in telephone boxes made 
use of considerable small Turkish boxwood sticks but composition 
spools have replaced the wooden ones. 

The use of wood engravings persists in spite of the advance of 
other methods. The number of engravers in the United States 
is said to be about 200 of whom 150 are located in Chicago. 
The blocks are cut edge-grain and are seven eighths inch high. 
The best blocks measure 2 x 2 inches free of the pith and can 
only be procured from logs measuring not less than 4} inches in 
diameter. Cuttings from these blocks are built up into blocks of 
any desired size. Small defects may be bored out and plugged. 


APPEARANCE OF BOXWOOD LOGS 

The boxwoods are imported in the form of logs or small sticks. 
The Turkish, East London, and Knysna varieties look like cord- 
wood in the round and are usually very knotty and crooked. The 
material is usually sorted as to sizes in the yards of the dealers, and 
Turkish boxwood sticks as small as one inch in diameter are mer- 
chantable. 

The logs of Venezuelan boxwoods are 8 to 12 feet long, mostly 
straight, smooth and round, and vary in diameter from 6 to 20 
inches, mostly 6 to 10 inches. The larger logs are commonly 
sawed in half lengthwise and stored in dry ‘sheds to prevent 
splitting. 
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The ‘‘baitoa”’ logs from Santo Domingo are from 8 to 20 
inches in diameter and 10 or 12 feet in length. They are irregular, 
and may be more or less fluted. The more prominent irregu- 
larities are usually hewn off. A pile of this material resembles a 
lot of sugar maple logs. 

Boxwood logs are measured at the small end, usually outside 
the bark. Owing to the tendency of the West Indian boxwoods 
to discolor in a humid atmosphere it is necessary to store the logs 
in a dry shed. 


BARK CHARACTERS OF THE BOXWOODS 


The bark characters of the different woods are distinctive. In 
Buxus sempervirens the bark is extremely thin, usually not more 
than ; inch, is gray in color, and clings tightly to the wood. In 
B. Macowani it is rather thick, } to } inch, composed of an inner 
dark layer and an outer lighter corky layer in narrow longitudinal 
ridges suggesting white ash. 

In Gonioma Kamassi the bark is about } inch thick, shows two 
distinct layers the outer of which is yellow on cross-section but 
grayish on the surface, irregularly fissured and somewhat flaky. 

Aspidosperma Vargasti has a bark about } inch thick, with a 
thick deep-yellow inner layer and a thin outer layer composed of 
laminations alternating light and dark. There are no concentric 
lines in the inner bark and the phloem rays are scarcely distinct 
with a lens. The outer surface shows large splotches of gray, has 
short horizontal fissures and very irregular shallow vertical ones. 

In Casearia praecox the bark is from } to 3 inch thick, indis- 
tinctly two-layered, the outer being thin, smoothish, brown or 
mottled, and with fine vertical wrinkles in the smaller sizes and 
flaking off irregularly to a light gray without furrows in the larger. 
Inner bark has distinct wedge-shaped rays and concentric zones, 
and, when fresh, exudes a resin which stains the edge of the wood. 

In Phyllostylon brasiliensis the bark is from ¥ to 7g inch thick, 
without distinct layers. The outer surface in young specimens is 
greenish-gray, somewhat wrinkled, and with prominent lenticels 
which may be elongated horizontally; in large logs the color is 
ashy gray, smoothish-granular or with irregular corky ridges. 
The inner bark shows numerous fine wavy rays and very fine 
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concentric lines, and with irregular wedge-shaped patches here 
and there extending from the outer surface to varying depths. 
The inner surface shows a storied structure more or less distinctly 
under the lens. The number of ripple marks per inch of length 
is about 140.* 


Descriptive key to the boxwoods of commerce 
(Microscopic features) 


A. Vessel perforations scalariform (mostly 5-10 bars). Wood parenchyma diffuse 
and in short tangential rows; no concentric lines. Rays heterogeneous; large 
cells thick-walled; pits into vessels small, half-bordered. Fibers without 
gelatinous layer; often arranged in fairly definite radial rows, and somewhat 
flattened at termination of growth rings. Pores open, well distributed, single, 
rounded, mostly under 0.03 mm. (tang. diam.). Vessel pits small, border 
circular, aperture very small, dot-like. Growth rings defined by narrow pore- 
less zones. 

a. Wood fibers with inconspicuous, indistinctly bordered pits. Rays 1-3, mostly 
I or 2, cells wide; I-15, in some specimens I-30, cells high; max. 0.02 mm. X 
0.25 — 0.40 mm. TURKISH Boxwoop; Buxus sempervirens L. 

b. Wood fibers with distinctly bordered pits; sometimes very prominent. Rays 
I-3, mostly 2, cells wide; 1-20, mostly 8-10, cells high; max. 0.02 mm. X 0.17 
mm. East LONDON or CAPE Boxwoop; Buxus Macowani Oliv. 

B. Vessel perforations simple. 

a. Wood parenchyma absent or very rare. Rays narrow, 1-3 cells wide; 
crowded; few to 75 cells high; max. 0.03 mm. X 1.5 mm.; heterogeneous; crys- 
tals very common; pits into rays very small, half-bordered, with lattice-like 
appearance. Fibers with gelatinous layer in part; often in definite radial 
rows due to crowding of rays; sometimes falsely septate with resin-plates; 
pits simple but often conspicuous. Middle lamella often very thick at corners 
and of a deep yellow color. Pores open, arranged mostly in radial rows of 
2-8, usually 2—4; commonly not flattened; mostly under 0.04 mm. (tang. 
diam.). Vessel pits very small with slit-like apertures which may extend 
beyond borders and appear to coalesce into spirals. Growth rings present 
but more distinct under simple lens than under compound microscope. 
ZAPATERO, or (COMMON) WesT INDIAN or VENEZUELAN Boxwoop; Casearia 
precox Griseb. 

b. Wood parenchyma present and distinct. Rays rarely 40 cells high. 

a'. Rays homogeneous or nearly so; mostly uniseriate; 1-20 cells high; 
max. 0.01-0.02 mm. X 0.30 mm.; pits into vessels half bordered. Paren- 
chyma diffuse; rarely in tangential lines except at margins of growth 
rings. Fibers without gelatinous layer; some tendency to radial arrange- 
ment; pits distinctly bordered. Pores single; comparatively large; 
larger pores 0.06-0.07 mm. (tang. diam.); open. Vessel pits comparatively 
large with apertures extending beyond borders. Growth rings defined by 
narrow pore-less zones. AMARILLO, or VENEZUELAN Boxwoop; Aspido- 
sperma Vargasii DC. 


* The only other member of this family (Ulmacez) in which ripple marks are 
known to occur is Holoptelea integrifolia (Roxb.) Planch. 
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b'. Rays heterogeneous; 1-4, mostly 2-3, cells wide; 1-30 or 1~—40 cells high. 
Parenchyma in tangential lines. 

a*. Wood fibers with thick gelatinous layer and yellowish granular con- 
tents; no radial arrangement; pits small, indistinct, simple. Pores in 
part filled with calcium carbonate; sometimes with tyloses; arranged 
singly or in radially compressed rows of 2—5; larger pores 0.04—0.05 mm. 
(tang. diam.). Vessel pits comparatively large with elongated aper- 
tures; segments in horizontal seriation (tangential section) with 
parenchyma strands (mostly 2 cells per strand), and with low rays. 
High rays usually constricted slightly at junction of tiers (2 to 5 per 
ray); width 0.025—0.04 mm., heights in multiples of about 0.17 or 0.18 
mm. up to five; pits into vessels large, simple to distinctly bordered; 
crystals common. Growth rings limited by line of wood parenchyma: 
slight difference in density. BaiToa, or SAN DOMINGAN Boxwoop; 
Phyllostylon brasiliensis Cap. 

b?. Wood fibers without gelatinous layer and without contents; tendency 
to radial arrangement; pits distinctly bordered. Pores open or with 
yellowish gum contents; arranged singly or occasionally in pairs; 
larger pores about 0.04 mm. (tang. diam.). Vessel pits very small; seg- 
ments not in horizontal seriation. Rays 1-30 cells high; max. 0.03— 
0.04mm. X 0.6 mm.; pits into vessels small, half bordered, lattice-like 
appearance; many cells with yellow contents; no crystals observed. 
Growth rings due to narrow pore-less zones. KNYSNA or KAMASSI 
Boxwoop; Gonioma Kamassi E. Mey. 


CHECK LIST OF THE COMMON NAMES OF THE BOXWOODS 


Buxus sempervirens: Box, boxwood, Turkish boxwood (gen- 
eral); Abassian, Anatolian, Circassian, Corsican, English, Par- 
thenian, Persian, and Turkish boxwoods (trade); buis, buis 
commun, buis beni (French); gemeine Buchsbaum, Buchsbaum- 
holz, Buchsholz (German); buxo, madeira de buxo (Portuguese) ; 
boj, madera de boj (Spanish); bosso, bosso comun, bossolo 
(Italian); boksboom, boksboomhout, busboom (Dutch); buxbom, 
buxbomstra (Swedish); boksboom buksbom (Danish); tsuge, hon- 
tsuge, asama-tsuge, benten-tsuge, kara-tsuge, detchiki (Japan); 
wong-yong, huan-yang (China); fang-guyan-gmok (Korea); 
shanda laghtine (Afghanistan); chikri (Kashmir); papri, papar, 
paprang, shamshad, shumaj (Punjab); shibsashin (Byans); box 
(Anglo Saxon); buxus (Latin); teasshur (Hebrew). 

Buxus Macowani: Cape boxwood, East London boxwood, 
African boxwood (Trade). 

Gonioma Kamassi: Kamassi boxwood, Knysna boxwood, 
East London boxwood, Cape boxwood (trade); kamassi, kamas- 
sihout (Dutch). 
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Casearia praecox: West Indian boxwood, Venezuelan boxwood, 
Maracaibo boxwood (trade); India boxwood (European trade); 
zapatero, sapatero, naranjillo (?), limoncillo (?) (Venezuelan); 
raspalenga (?), zapatero (Cuba); buis d’Amérique (French). 

Aspidosperma Vargasii: West Indian boxwood, Venezuelan 
boxwood (trade); amarillo, amarilla yema de heuvo (Vene- 
zuelan). 

Phyllostylon brasiliensis: San Domingan boxwood (trade); 
baitoa, bois blanc (Santo Domingo); bois blanc (Haiti); pao 
branco (Brazil); ibir4-katd, ibiraé-cati, palo lanza, palo lanza 
negro, ya6-si-guazti, tala grande, palo amarillo (Argentina). 
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Adams, J. F. Observations on wheat scab in Pennsylvania and its 
pathological histology. Phytopathology 11: 115-124. pl. 2, 3 +f. 1. 
Mr 1921. : 

Almquist, S. Rosae musei regni suecici in methodum naturalem re- 
dactae. Arkiv Bot. 16°: 1-51. f. 1-6 + tab. 1-8. 16 Je 1920. 

Appleman, C.O. Evaluation of climatic temperature efficiency for the 
ripening processes in sweet corn. Jour. Agr. Research 20: 795- 
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Baker, F. C. The life of the Pleistocene or Glacial Period. Univ. 
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Populus tremuloides in Utah. 
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Baker, F. S. Black walnut, its growth and management. U. S. 
Dept. Agr. Bull. 993: 1-43. pl. 1-7 +f. 1-4. 8 Mr 1921. 

Barker, E. E. El mejoramiento de nuestras siembras por la seleccion. 
Puerto Rico Dept. Agric. y Trab. Circ. 30: 3-23. Jl 1920. 

Barrett, J. T. Apricot fruit spots. Univ. California Jour. Agr. 3: 
346-349. My 1916. [Illust.] 

Barss, H. P. Apple tree anthracnose. Rep. Board Hort. Oregon 16: 
127-130. 1921. [Illust.] 

Benoist, R. Contribution a l'étude de la flore de la Guyane frangaise. 
Bull. Mus. Hist. Natur. 1920: 351-357. 1920. 
Includes 2 new species in Casearia. 

Benoist, R. Plantas recoltées par M. Wachenheim en Guyane fran- 
caise. Bull. Mus. Hist. Natur. 1920: 555-560. 1920. 


“ 


Includes Duroia. plicata sp. nov. 

Berbert-Hammond, B. The trailing arbutus. Fl. Grow. 8:63. 1 Ap 
1921. 

Blake, S. F. New trees and shrubs from Yucatan. Proc. Biol. Soc. 
Washington 34: 43-46. 31 Mr 1921. 

New species in Acacia (2), Diospyros (1), Citharexylum (1), Randia (1) and 
Notoptera (1). 

Blakeslee, A. F. A graft-infectious disease of Datura resembling a 
vegetative mutation. Jour. Genet. 11: 17-36. pl. 2-6. 21 Ap 
1921. 

Bliss, M. C. The vessel in seed plants. Bot. Gaz. 71: 314-326. pl. 
16-20. 15 Ap 1921. 

Borgesen, F. The marine algae of the Danish West Indies. III. 
Dansk Bot. Ark. 3: 369-504. f. 361-435. 1920. 

Includes Coelothrix and H ypneocolax gen. nov., and new species in Gracilaria (1), 
Rhodymenia (1), Endoderma (2), Ascocyclus (1), Myriotrichia (1), Acrochaetium (1). 
Bowman, H. H. M. Deterioration in some horticultural varieties 

through deficient artificial selection. Jour. Hered. 11: 380-383. 

19 Ap 1921. 

Studied Callistephus, Zinnia, Tagetes, Matthiola and Centaurea. 

Brannon, J. M. A simple method for growing plants. Am. Jour. 
Bot. 8: 176-178. f. r. 3 Ap 1921. 

Britton, N. L. The leafy spurge becoming a pest. Jour. New York 
Bot. Gard. 22: 73-75. f. 7. Ap 1921. 

Brotherus, V. F. Contribution a la flore bryologique de |’ Ecuador. 
Rev. Bryol. 47: 1-16, 35-46. 1920. 


Includes 36 new species. 
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Bruner, S. C. Lista preliminar de las enfermedades de las plantas de 
importancia economica para Cuba. In Calvino, N., Informe de las 
afios 1918-1919 y 1919-1920 de la Estacion Experimental Agrono- 
mica, 723-763. 1920. [Illust.] 

Bryan, M. K. A bacterial budrot of cannas. Jour. Agr. Research 21: 
143-152. pl. 31-38. 2 My 1921. 

Caused by Bacterium Cannae sp. nov. 
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in the cotyledons of bean seedlings grown in soil and in distilled 
water. Jour. Agr. Research 20: 875-880. 1 Mr 1921. 

Burgeff, H. Sexualitat und Parasitismus bei Mucorineen. Ber. 
Deutsch. Bot. Ges. 38: 318-327. f. 7. 12 Ja 1921. 

Burger, O. F. Variations in Colletotrichum gloeosporioides. Jour. 
Agr. Research 20: 723-736. pl. 86 +f. 2, 2. 1 F 1921. 

Burger, O. F., & Swain, A. F. Observations on a fungus enemy of the 
walnut aphis in southern California. Jour. Econ. Entom. 11: 278- 
288. pl. g. 1918. 

Burkholder, W. H. The bacterial blight of the bean: a systematic 
disease. Phytopathology 11: 61-69. F 1921. 

Burnham, S. H., & Latham, R.A. The flora of the town of Southold, 
Long Island, and Gardiner’s Island. Torreya 21: I-11, 28-33. 
1921. 

_ Includes a new variety of Nabalus trifoliolatus. 

Bush, B. F. Some species of Podostemum. Am. Mid. Nat. 7: 29-41. 
Mr 1921. 

Calvino, M. Informe de los afios 1918-1919 y 1919-1920 de la Estacion 
Experimental Agronomica (Santiago de las Vegas, Cuba). Pp. 
1-786. Habana, 1920. [Illust.] 

Contains much information concerning economic plants. 

Campbell, D. H. The Eusporangiatae. The comparative morphology 
of the Ophioglossaceae and Marattiaceae. Carnegie Instit. Wash- 
ington Publ. 140: 1-229. pl. 1-13 +f. 1-192. 29 Au 1911. 

Cannon, W. A. Botanical features of the Algerian Sahara. Carnegie 
Instit. Washington Publ. 178: 1-81. pl. 7-36. 6 Au 1913. 

Cannon, W. A. The root habits of desert plants. Carnegie Instit. 
Washington Publ. 131: 1-96. pl. 1-23 +f. 1-17. 28 Mr 1911. 

Cannon, W. A. The topography of the chlorophyll apparatus in desert 
plants. Carnegie Instit. Washington Publ. 98: 1-42. pl. 1-5 +f. I- 
15. 1908. 
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Chardon Palacios, C. E. Un nuevo ‘“‘smut"’ de Puerto Rico. Revista 
Agric. Puerto Rico 64: 21-23. 30 Ap 1921. [Illust.] 

Thecaphora pustulata Clinton, sp. nov. 

Cobb, F. A case of Mendelian inheritance complicated by heteroga- 
metism and mutation in Oenothera pratincola. Genetics 6: 1-42. 
Ja 1921. 

Collins, F. S. Les algues marines de l'ile de Vancouver. Canad. 
Geol. Surv., Bull. Mus. Commem. Victoria 1: 117-158. 1913. 


A French transcript of a paper published in Bull. Victoria Mem. Mus. 1: 99-137. 
23 O 1913. 


Collins, G. N., & Kempton, J. H. MHeritable characters of maize. I. 
Lineate leaves. Jour. Heredity 11: 3-6. 10 F 1920. [Illust.] 

Deam, C. C. Trees of Indiana (First revised edition). Publ. Dept. 
Conserv. Indiana 13: 1-317. pl. 1-137. Ap 1921. 

Dickson, J. G. The relation of certain nutritive elements to the com- 
position of the oat plant. Am. Jour. Bot.8: 256-272. f. 1, 2. 24 My 
1921. 

Dode, L. A. Notes dendrologiques. Bull. Soc. Dendr. France 38: 
19-35. 15 F 1921. 

Notes on various species of Populus, including P. manitobensis sp. nov. from 

Canada. 

Douglass, A. E. Climatic cycles and tree growth. A study of the 
annual rings of trees in relation to climate and solar activity. 
Carnegie Instit. Washington Publ. 289: 1-127. pl. 1-2 +f. I-40. 
1919. 

Douglass, A. E. A method of estimating rainfall by the growth of 
trees. In Huntington, E., The climatic factor as illustrated in 
arid America. Carnegie Instit. Washington Publ. i92: 101-121. 
pl. 4+ f.9-25. 15 My 1914. 

Dunn, G. A. A comparative study of the two races of Rhisopus 
nigricans. Physiol. Researches 2: 301-339. f. 7. Ap 1921. 

Dunn, G. A. Note on the histology of grain roots. Am. Jour. Bot. 
8: 207-211. f. 1-4. 30 Ap1g2i. 

Duursma, G. D. Cereus flagelliformis. Succulenta 3: 15, 16. 9 Mr 
1921. 

Earle, F. S. The year’s experience with sugar-cane mosaic or yellow 
stripe disease. Jour. Dept. Agr. Porto Rico 3‘: 3-33. O 1919. 

Eaton, E.C. A large apple tree. Tree Talk 4: 25. 1916. 

Eddelbiittel, H. Fossile Pflanzen als Klimazeugen. Verh. Naturw. 
Vereins Hamburg III. 22: LI-LIII. 1915 
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Elliott, J. A. A mosaic of sweet and red clovers. Phytopathology 

11: 146-148. f. 7. Mr 1921. 

Emerson, R. A. Heritable charactersof maize. II. Pistillate flowered 
maize plants. Jour. Heredity 11: 65-76. f. 90-16. 26 Mr 1920. 
Enlows, E.M.A., & Rand, F. V. A lotus leaf-spot caused by Alternaria 

Nelumbii sp. nov. Phytopathology 11: 135-140. pl. 4+f. I. 

Mr 1921. 

Etter, B.E. Field-cultures of wood-rotting fungi in agars. Phytopa- 

thology 1m: 151-154. Mr 1921. 

Evans,A.W. Tavxilejeunea pterogonia and certain allied species. Bull. 

Torrey Club 48: 107-135. pl. 2 +f. 1-22. 4 Ap 1921. 

Includes 2 new species from Jamaica. 

Eyster, W. H. Heritable characters of maize. VI. Zigzag culms. 

Jour. Heredity 11: 349-357. f. 8-16. 19 Ap 1921. 

Farwell, O. A. Corrections in nomenclature. Rhodora 23: 86, 87. 

28 Ap 1921. 

New combinations in Carex. ‘ 
Farwell, O. A. Mondo, Adans. Am. Midl. Nat. 7: 41-43. Mr 1921. 
Fassett, N. C. An estuarian variety of Scirpus Smithii. Rhodora 

23: 41-43. 5 Ap 192I. 

Fassett, N. C. Sium suave: a new and an old form. Rhodora 23: 

111-113. f. 7, 2. 19 My 1921. 

Includes 2 new names. 

Fawcett, H. S. Citrus diseases of Florida and Cuba compared with 

those of California. California Agr. Exp. Sta. Bull. 262: 153-210. 

f. I-24. 1915. 

Fawcett, H. S. Fighting a fungus, Pythiacystis citrophthora, in the 

citrus orchards. Univ. California Jour. Agr. 3: 339-343, 356. 

f. 1-3. My 1916. 

Fernald, M. L. Scutellaria epilohiifolia. Rhodora 23: 85, 86. 28 Ap 

1921. 

Fernald, M. L., & St. John, H. The American variations of Silene 

acaulis. Rhodora 23: 119, 120. 19 My 1921. 

Fernald, M. L., & Weatherby, C. A. Egquisetum fluviatile or E. 

limosum? Rhodora 23: 43-47. 5 Ap 1921. 

Fink, B. Notes on the powdery mildews of Ohio. Ohio Jour. Sci. 

21: 211-216. Ap 1921. 

Florin, R. Uber Cuticularstrukturen der Blatter bei einigen rezenten 

und fossilen Coniferen. Arkiv Bot. 16°: 1-32. pl. 1 +f. I-9. 2 
Mr 1920. 
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Forsaith, C. C. The morphology of wood in relation to brashness. 
Jour. For. 19: 237-249. Mr 1921.  [Illust.] 

Fred, E. B., Peterson, W. H., & Anderson, J.A. The relation of lactic 
acid bacteria to corn silage. Jour. Biol. Chem. 46: 319-327. Ap 
1921. 

Fries, R. E. Revision der von Glaziou in Brasilien gesammelten 
Amarantaceen. Arkiv Bot. 16": 1-21. pl. 1 +/f. 1-5. 21 Je 
1920. 

Includes Froelichiella and Pseudogomphrena, gen. nov., and new species in Altern- 

anthera (2), Gomphrena (1), Pseudogomphrena (1). 

Fries, R.E. Zur Kenntnis der siid- und zentralamerikanischen Amaran- 
taceen-flora. Arkiv Bot. 16": 1-43. pl. 1-4 +/f. 1-11. 18 Je 
1920. 

Includes new species in Pfaffia (3), Aliernanthera (3), Gomphrena (7), Iresine (1). 

Funck, N. Venezolanische Reiseerinnerungen. Bull. Mens. Soe. 
Natur. Luxembourg. 30: 120-122; 139-140. 1920. 

Gardner, M. W., & Kendrick, J. B. Bacterial spot of tomato. Jour. 
Agr. Research 21: 123-156. pl. 24-28. 15 Ap 1921. 

Gardner, M. W., & Kendrick, J. B. Tomato bacterial spot and seed 
disinfection. Bull. Purdue Univ. Agr. Exp. Sta. 251: 1-15. f. I-10. 
F 1921. 

Gardner, W. A. Effect of light on germination of light-sensitive seeds. 
Bot. Gaz. 71: 249-288. 15 Ap 1921. 

Gilbert, W. W. Cotton diseases and their control. U.S. Dept. Agr. 
Bull. 1187: 3-32. f. 1-78. Mr 1921. 

Gilg, E. Eine neue prachtvoll bliihende Gentiana-Art (Gentiana 
regina) aus Peru. Notizbl. Bot. Gart. und Mus. Berlin-Dahlem 7: 
509-511. 1 Mr 1921. 

Godfrey, G. H., & Harvey, R. B. Motion pictures of zoospore pro- 
duction in Phytophthora. Phytopathology 11: 145, 146. pl. 6. 
Mr 1921. 

Haenseler,C. M. The effect of salt proportions and concentration on 
the growth of Aspergillus niger. Am. Jour. Bot. 8: 147-163. f. 1-69 
3 Ap 1921. 

Hansen, A.A. Lawn pennywort: a new weed. U.S. Dept. Agr. Cire. 
165: 1-6. f. 1-3. Ap 1921. 
Hanson, H.C. Distribution of the Malvaceae in southern and western 

Texas. Am. Jour. Bot. 8: 192-206. f. 7. 30 Ap 1921. 

Harlan, H. V., & Anthony, S. Effect of time of irrigation on kernel 
development of barley. Jour. Agr. Research 21: 29-45. f. 1-20. 
1 Ap 1921. 
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Eine neue Cucurbitacee aus Peru. 
1 Mr 1921. 


Harms, H. 
und Mus. Berlin-Dahlem 7: 502. 


Gurania Weberbaueri sp. nov. 


Stenodrepanum gen. nov. 


Harms, H. 
Mus. Berlin-Dahlem 7: 
New species from Peru (4), 

Harper, R. M. 
Geol. Surv. 13: 71-307. f. 1-43. 

Harris, J. A., & Sinnott, E. W. 


Einige neue Phaseolus-Arten. 
1 Mr 1921. 


Brazil (2), and Mexico (2). 


503-508. 
Geography of central Florida. Ann. 
Ap 1921. 


Harshberger, J. W. 
eastern Pennsylvania. 
f. I-4. 
Hastings, G. T. 
[Yonkers, N. Y.]. 
1921. 
Hildebrandt, F. M. 
of Maryland, as measured by plant growth. 
2: 341-405. f. 
Hill, J. B. 
Am. For. 27: 256. 
{Hitchcock, A. S|. 
Smithson. Misc. Coll. 72°: 54-58. f. 67-71. 


Ap 1921. 


1-8. My 1921. 


Ap 1921. 


1920]. 
Hitchcock, A. S. 
Botanical Society of America. 
Hitchcock, A. S. The 


Jour. Bot. 8: 251-255. 


Hoehne, F. C. 
petalum, R. Br. 
Amazonas Publ. 38': 1-131. pl. 1-59. 
pl. 60, Or. Au 1916. 


Includes 2 new species. 


Science I]. 53: 312-314. 
type concept 


24 My 1921. 
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Bot. Gart. 


Harms, H. Eine neue Gattung des Leguminosae-Caesalpinioideae aus 
Argentina. Notizbl. Bot. Gart. und Mus. Berlin-Dahlem 7: 500, 
501. 1 Mr 1921. 


Gart. und 


Rep. Florida 


The vascular anatomy of normal and 


variant seedlings of Phaseolus vulgaris. Proc. Nat. Acad. Sci. 
7: 35-41. Diagr. 1-4. 15 Ja 1921. 

Harshberger, J. W. The artistic anatomy of trees. Public Lect. 
Univ. Pennsylvania Faculty 7: 419-441. 1920. 


Slope exposure and the distribution of plants in 
Bull. Geogr. Soc. Philadelphia 17: 17-25. 


Succession of algae in the Grassy Sprain Reservoir 
Jour. New York Bot. Gard. 22: 64-66. 


Mr 


A physiological study of the climatic conditions 


Physiol. 


Researches 


The rate of development of the cones of the Norway Spruce. 


Botanical exploration in British Guiana [1919, 
1921. 


Report of the committee on nomenclature of* the 


1 Ap 1921. 
Am. 


Oxy- 


Comm. Linhas Teleg. Estrat. de Matto-Grosso ao 
Au 1916; Addenda 1: I-13. 
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Hoehne, F. C. Monographia das Asclepiadaceas Brasileiras. Calo- 
stigma, Dene. Comm. Linhas Telegr. Estrat. de Matto-Grosso ao 
Amazonas Publ. 38*: 1-29. pl. 1-12. Au 1916. 

Includes C. Dusenii sp. nov. 

[Hoehne, F. C}]. Seccao de botanica, in Mariano da Silva Rondon, C., 
Relatorio 3: 38-41. 1915. Commissao de linhas telegraphicas 
estrategicas de Matto-Grosso ao Amazonas [Brazil]. 

House, H. D. The wild flower preservation idea is one of practical 
value. Torreya 21: 17-21. Ap 1921. 

Hungerford, C. W. A modification of the concentrated formaldehyde 
method of seed treatment. Phytopathology 11: 149,150. Mr 1921. 

Hunnewell, F. W. An extended range for Amelanchier amabilis. 
Rhodora 23: 71, 72. 1921. 

Huntington, E. The climatic factor as illustrated in arid America. 
Carnegie Instit. Washington Publ. 192: 1-341. pl: 1-12 + f. 1-89. 
15 My 1914. 

Hurd, A. M. Seed-coat injury and viability of seeds of wheat and 
barley as factors in susceptibility to molds and fungicides. Jour. 
Agr. Research 21: 99-122. pl. 13-23. 15 Ap 1921. 

Illick, J. S. Big trees in Pennsylvania. For. Leaves 18: 24, 25. Ap 
1921. [Illust.] 

Inman, O. L. Comparative studies on respiration. XVII. De. 
creased respiration and recovery. Jour. Gen. Physiol. 3: 663- 
666. f. 1-3. 20 My 1921. 

Irmscher, E. Neue Fissidens-Arten aus Brasilien und _ Bolivien. 
Notizbl. Bot. Gart. und Mus. Berlin-Dahlem 7: 533-537. 1 Mr 
1921. 

New species from Brazil (4), and Bolivia (2). 

Jagger, 1. C. Bacterial leafspot disease of celery. Jour. Agr. Re- 
search 21: 185-188. pl. 46, 47.. 2 My 1921. 

Caused by Pseudomonas A pii sp. nov. 

Johnson, D.S. William Harris. Bot. Gaz. 71: 331-333. 15 Ap 1921. 

Johnson, D. S., & York, H. H. The relation of plants to tide-levels. 
A study of factors affecting the distribution of marine plants. 
Carnegie Instit. Washington Publ. 206: 1-162. pl. 1-24 +f. I-§. 
31 D 1915. 

Jones, D. F. Heritable characters of maize. IV. A lethal factor— 
defective seeds. Jour. Heredity 11: 161-167. f. 9-15. 6 Je 1920. 


Kauffman, C. H. /soachyla, a new genus of the Saprolegniaceae. Am. 
Jour. Bot. 8: 231-237. pl. 13, 14. 24 My 1921. 


Includes J. toruloides sp. nov., from Michigan. 





